PACIFIC JOURNAL OP MATHEMATICS Vol. 57, No. 2, 1975 ON MULTIPLY PERFECT NUMBERS WITH A SPECIAL PROPERTY CARL POMERANCE If m is a multiply perfect number and m = p a n where p is prime and n | σ(p a ), then m = 120, 672, 523776, or m is an even perfect number.
l Introduction* Suppose p is a prime α, n are natural numbers, and
where σ is the sum of the divisors function. Then 1 = (p a , σ(p a )) = (p a , n), so that p a n \ σ(p a )σ(n) = σ(p a n); that is p a n is a multiplyperfect number. In this paper we identify all multiply perfect numbers which arise in this fashion.
Let M be the set of Mersenne exponents, that is, M = {k: 2 k -1 is prime}. We shall prove THEOREM 1.1. // p, a, n is a solution of (1.1) Note that in [2] all solutions of (1.1) with p a = σ(n) are enumerated: they are (1.2) and (1.5) . Hence in the proof of Theorem 1.1, we may assume p a < σ(n). We recall that a natural number n is said to be super perfect it σ(σ(n)) = 2n. In [2] and Suryanarayana [8] it is shown that if n is super perfect and if either n or σ(n) is a prime power, then n = 2 fc~1 for keM. Here we will say n is swper multiply perfect if σ(σ(n))jn is an integer. We remark that in general the super multiply perfect numbers appear to be quite intractable. Partly complicating matters is that for every K, σ(σ(n))/n ^ K on a set of density 1. Professor David E. Penney of the University of Georgia, in a computer search, found that there are exactly 37 super multiply perfect numbers ^ 150000. Of these, the only odd ones are 1, 15, 21, 1023, and 29127. Recently, Guy and Self ridge [4] , p. 104, published a proof of a stronger version of Theorem 1.1 for the special case p -2.
2* Preliminaries* If ft is a natural number, we let ω(n) be the number of distinct prime factors of n, and we let τ(n) be the number of natural divisors of n. If a, b are natural numbers with (a, b) = 1, we let ord tt (6) 
As we remarked, we have already studied these equations in the case 8 = 1 (in [2] ), so here we assume s > 1. We have (3.1 ) βt f p a n Considering the unique prime factorization of n f we write n γ for the product of those prime powers q b for which σ (q b ) is divisible by a prime Φ p, and we write n 2 for the product of those prime powers q b for which σ(q b ) is a power of p. Then (n l9 n 2 ) = 1, n^ = n, and σ(n 2 ) is a power of p. Let ω, be the number of distinct odd prime factors of n t for i = 1, 2. Let &> 3 be the number of distinct prime factors of t which do not divide n. Hence
We write i where fc^g = 0 and the p έ and #, are distinct odd primes. so k % = 0. Thus we have w odd, so p a n is an odd multiply perfect number. It follows from Hagis [5] and McDaniel [6] that 5* The case p = 2. Since σ(w 2 ) is a power of 2, it follows that n 2 is a product of distinct Mersenne primes (Sίerpiήski [7] ), say (2) The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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